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Abstract: The skin’s barrier structure is formed through the differentiation process of epidermal keratinocytes. It consists
of corneocytes that are composed of keratin proteins and lipids that fill the spaces between them. During this process,
the lipids such as phospholipid that made up the membrane of the basal layer cells of the epidermis are decomposed and
replaced with newly synthesized components like ceramide. In this study, the effect of ginsenoside Rg3 components on
the packing of the intercellular lipid structure of the skin barrier and the barrier function was confirmed. To confirm this,
Rg3 components were treated during the differentiation process of 3D epidermal cells. The FT-IR and TEWL analysis on
3D epidermis showed an enhancement in the orthorhombic lipid packing and an improvement in barrier function. Additionally,
in HaCaT cells, an increase in the expression of EVOL1 and EVOL4, which synthesize long-chain lipids, was detected,
along with a decrease in CERS6, which synthesizes short-chain ceramide, and an increase in ACER6, which decomposes
ceramide using phytosphingosine. This suggests the possibility that Rg3 affects lipid synthesis during the epidermal
differentiation process, resulting in changes in barrier function.
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Figure 1. Analysis of the lipid packing status in 3D skin using
ATR-FTIR spectroscopy.
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Figure 2. Barrier functions of 3D skin treated with Rg3 or
hydrocortisone were analyzed by the TEWL instrument. (p < 0.05)
3D skin cultures were treated with hydrocortisone (HDR) at
concentrations of 10 pg/ml and 100 xg/ml, Rg3 at concentrations
of 10 ugmlL and 25 wug/ml. Subsequently, the amount of
evaporating moisture from the 3D skin inserts were analyzed
with TEWL meter.
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Figure 3. Analysis of changes in skin lipid structure according to 3D skin culture formulation. (p < 0.05)

3D skin cultures were treated with hydrocortisone (HDR) at concentrations of 10 ug/mL and 100 xg/mL, Rg3 at concentrations of 10
pg/mL and 25 ug/ml. Subsequently, the packing structures of the lipid were detected by FT-IR. Scissoring band of HDR treated 3D
cells (A) and Rg3 treated cells (B). 1474/1463 local height ratio of HDR treated 3D cells (C) and Rg3 treated cells (D)were calculated.
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Figure 4. Analysis of gene expression changes related to lipid synthesis in HaCaT cell. (p < 0.05)
HaCaT cell culture were treated Rg3 at concentrations of 10 pg/mL and 25 ug/ml. Subsequently, Changes in genes related to lipid
synthesis were analyzed by Q-RT-PCR compared to beta-actin. A: ELOV 1, B: ELOVL 4, C: ACER 3, D: CERS6
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